Emigration and accumulation of PMN-leukocytes induced by endotoxin, interleukin 1 and other chemotactic substances.
This publication describes polymorphonuclear leukocyte (PMN) emigration and accumulation, which is prerequisite for their defensive function in infected tissues. The extravasated PMNs can kill microorganisms, but in this process they also release proteolytic enzymes and other cell constituents which can alter and even injure the tissues, primarily the microcirculation. In the first part of the paper in vivo quantitation of the acute inflammatory reaction is described with emphasis on PMN emigration and accumulation. With 51Cr-labeled PMNs the kinetics of their emigration induced by a number of chemotaxins and chemotaxinigens was found to be similar, peaking in 1-4 hour old lesions and returning to baseline values thereafter. The most potent substance tested was endotoxin, which induced a PMN influx at a molar concentration a least 3 orders of magnitude lower than the other substances tested, implying the these substances are not the primary endogenous mediators of endotoxin induced inflammation. Next we describe an observation which shed considerable light on the mechanisms underlying PMN emigration. When a chemotaxin or endotoxin was injected intradermally and after varying periods of time reinjected into the same site, the PMN influx into those sites was diminished, compared to sites not previously injected, i. e. injected for the first time. This tachyphylaxis or diminished responsiveness was attributed to a downregulation of receptors, presumably on endothelial cells, coupled to a facilitatory mechanism. Other mechanism proposed to terminate emigration of PMNs during inflammatory reaction were unlikely, based on our experimental findings. Endotoxin is not chemotactic in vitro but it induces PMN emigration when injected intradermally. Hence the third part of the publication deals with PMN emigration induced by interleukin 1 and its significance for endotoxin-induced inflammation. IL 1 is the only chemotaxin which induces PMN accumulation at a concentration comparable to that of endotoxin and considerably lower than the other chemotaxins. There was cross tachyphylaxis between endotoxin and IL 1 and vice versa. The PMN influx into IL 1 sites injected 6 hours earlier with IL 1 or with endotoxin was diminished compared to IL 1 sites injected into normal skin. Sites injected first with IL 1 and then with a low dose of endotoxin also exhibited cross tachyphylaxis. FMLP or LTB4 injected into sites pretreated with endotoxin did not exhibit cross tachyphylaxis, i. e. the PMN influx was similar to sites injected for the first time with these chemotaxins.(ABSTRACT TRUNCATED AT 400 WORDS)